Effects of transforming growth factor beta 1 and L-ascorbate on synthesis and distribution of proteoglycans in murine osteoblast-like cells.
Proteoglycans synthesized by osteoblasts are incorporated into bone matrix and thought to play a role in bone metabolism. Transforming growth factor (TGF) beta affects the synthesis of matrix proteins, including proteoglycans, in various stromal cells, and proteoglycans, especially decorin, are associated with matrix collagen. In the present study, the effects of TGF-beta 1 and L-ascorbate, a factor essential for collagen synthesis, on the synthesis and distribution of proteoglycans were examined using murine osteoblast-like MC3T3-E1 cells. TGF-beta 1 stimulated the synthesis of proteoglycans in MC3T3-E1 cells. Among various proteoglycans, the synthesis of decorin was preferentially enhanced by TGF-beta 1, and the effect was more pronounced on secreted decorin compared to that associated with the cell/matrix layer. TGF-beta 1 also stimulated the initiation and elongation of the dermatan sulfate glycosaminoglycan chain, resulting in a larger molecular size of decorin. TGF-beta 1 influenced the synthesis of a heparan sulfate proteoglycan only slightly. L-ascorbate had no effect on the synthesis of proteoglycans, but increased those associated with the cell/matrix layer. Furthermore, when L-ascorbate was added to the culture along with TGF-beta 1, the percentage of proteoglycans associated with the cell/matrix layer increased from 25.8 +/- 1.0 to 41.0 +/- 0.5%. These data demonstrate that TGF-beta 1 markedly stimulates the synthesis of proteoglycans, especially decorin, mainly as a secreting form, that the accumulation of decorin into matrix is enhanced by L-ascorbate, and that the effects of TGF-beta 1 and L-ascorbate are additive.(ABSTRACT TRUNCATED AT 250 WORDS)